Amelogenin is the well-liked process for sex typing in recent days. Exceptional failures to amplify AMELY accurate products can cause erroneous gender identification consequence male samples mistakenly identified as females. A total of 9 null AMELY males were noticed in 200 males of 72 Nepalese surnames by means of 4.5% frequency. No amplification of DYS458 Marker in all null AMELY males but great sharing of amplified Y STR alleles among them is a probable sign of the general phylogenetic origin.
INTRODUCTION:
A precise gender determination is the crucial not only in forensic and medical science but also in other field. Amelogenin system is the most popular method for sex-typing today 10 . Human gender identification, based on the amelogenin gene has important applications in prenatal diagnosis 42 , forensic casework 39 , archaeological analysis 38, 17 , preimplantation, DNA databasing, blood sample storage as well as in paternity testing. The amelogenin gene produces a protein important in the development of the tooth enamel matrix 9 . The human amelogenin gene sequenced by Nakahori et al. 28, 29 has two homologous alleles, one on the X chromosome (AMELX) and the other on the Y chromosome (AMELY) 28 differing in both size and sequence. The human AMELX gene has a size of 2872 bp and is located at 11.075 Mb on the X chromosome between positions Xp22.1-p22.3 (GenBank accession number M55418) while the human AMELY-gene has a size of 3272 bp and is located at 6.781 Mb on the Y chromosome at Yp11.2 (GenBank accession number M55419;) 6, 11, 28, 29 . Regions on this gene that are sufficiently conserved are amplified for simultaneous detection of the X and Y alleles in gender identification procedures. The amelogenin sex test is based on the identification of single copy X and Y-homologous regions. It was first described for PCR by Nakahori et al. 28, 29 . Several PCR primer sets have been developed to use this gene as a sex test 1, 2, 6, 15, 16, 18, 39 . The most commonly used amelogenin PCR-based sex test is the one described by Sullivan et al. 39 in which primers flank a 6 bp deletion within intron 1 of the homologues resulting in 106 and 112 bp PCR products from the X-and Y-chromosome respectively. Since X and Y specific sequences together can be amplified in a single reaction using single primer, X chromosome product itself acts as an internal positive control 10 . Though Amelogenin is an effective method for sextyping biological samples in most cases; the results are not full proof 10 . Failures to amplify sex chromosome, particularly AMELY specific products can result in incorrect gender identification, in which male samples falsely identified as females. AMELX dropout has also been observed in males in which only the AMELY amplicon is present 35 . AMELY deletion males are of phenotypic interest. Since such males lack the Amelogenin Y gene itself, and may also lack other nearby genes on Yp hence study of such males could throw light on the selective influence that the absence of any such genes might have 20 . We reported 9 null AMELY males out of 200 male samples analyzed from 72 different surnames of Nepal. Therefore calculated null AMELY was 4.5 %. The reality of AMELY dropouts reinforces the essential to analyzed additional sexing markers like SRY, Y-STR and STS for consistent gender determination. Null AMELY males DNA samples were further subjected for Y-STR amplification to determine the nature of Y STR haplogroup.
MATERIALS AND METHODOLOGY:
Samples: A total of 200 phenotypic recognized Nepalese male samples (stated in the identification form) received from different court and personel concern for the intention of DNA based paternity issues were the source of this study. All the samples were collected and stored as dried bloodstains on FTA classic card. DNA was purified from 1.2 mm diameter circles of bloodstained FTA papers using FTA purification reagent and TE -1 buffer (10mM Tris-HCl, 0.1 mM EDTA, PH 8.0) in accordance with the manufacturer's recommendations.
Amelogenin Multiplex Typing:
The purified and dried FTA punch cards were subjected to PCR for DNA amplification using the AmpF-!STR® Identifiler ® PCR Amplification Kit (Applied BioSystems, Foster City, CA, USA) containing the 15 Autosomal STR markers with amelogenin marker for gender determination. Procedures followed were adopted from standard manufacture's protocol 4 Gender identification with Y-STR: AMELY dropout males samples were further subjected for Y-STR amplification, using the AmpF-!STR ® Y filer TM PCR Amplification Kit (Applied BioSystems, Foster City, USA), following the manufacturer user's manual 5 . Briefly, Y filer enables the simultaneous amplification of 16 locus on the Y-chromosome, namely DYS456, DYS389I, DYS390, DYS389II, DYS458, DYS19, DYS385a/b, DYS393, DYS391, DYS439, DYS635, DYS392, Y GATA H4, DYS437, DYS438 and DYS448. The amplified PCR products were analyzed using an ABI Prism 310 Genetic Analyzer and detailed alleles determined with GeneMapper ID v3.2. .
RESULTS AND DISCUSSION:
Amelogenin gene based gender identification is not fully reliable test and occasionally shows controversial cases. Males were erroneously typed as females due to lack of Yspecific amelogenin amplification. Such result in dire if used in cases of criminal investigation, gender identification in the setting of prenatal diagnosis or in identifying human remains from mass disasters etc. The amelogenin included in AmpF-!STR® Identifiler® Allelic Ladder yields peaks of 107bp and TM PCR Amplification Kit. The percent of null AMELY males in the Nepalese population (4.5%) in this study is lower than that observed by Santosh et al. 33 in Sri Lankan males (8% i.e. 2 of 24) and Cadenas et al. 12 in the Kathmandu population (6.49% i.e. 5 of 77) but higher than that of males observed in India (3.57% ) and Malaysia (0.88%) by Chang et al. 13 , India (0.23% i.e. 10 of 4,257) by Kashyap et al. 22 , India (1.85% i.e. 5 of 270) by Thangaraj et al. 40 , Nepal (1.2% i.e. 9 of 769) by Parkin et al. 30 , Israel (1.04% i.e. 1 of 96) by Michael and Brauner 26 , Spain (0.13% i.e. 1 of 768) by Bosch et al. 7 , Austria (0.018% i.e. 5 of 28,182) by Steinlechner et al. 37 and Italy (0.008% i.e. 1 of 13,000) by Lattanzi et al. 24 . The existence of AMELY dropouts in South East Asia emphasizes the needs to be cautious when interpreting AMELY sexing tests. It reinforces the necessity to include other sexing markers for gender determination in our regional populations 41 . It has been suggested that multiple Y chromosome markers should be analyzed for reliable gender identification 22 in cases where 113bp i.e. former peak from the X chromosome and the latter from the Y chromosome. As expected, the majority males exhibit two amelogenin peaks and female contained one peak, corresponding to the X-Y and X chromosomes, respectively with a standard amelogenin test. On the contrary, the DNA of a few males amplified at nearly 107bp (X) but failed to amplify at 113bp (Y). Additionally, the natures of this 107bp peak are similar to that of the female sample (Fig1). A primer binding site mutation on AMELY 32, 34, 35 or large-scale deletions in the Y-chromosomal homologue 24, 25, 33, 37, 40 are basis for frequently failure of AMELY amplification. It is rarely due to mutations in the primer-annealing region 32, 34 rather a common mutation pattern involves the complete deletion of AMELY. Primarily, two Sri Lankan males were recognized who lacked AMELY through a deletion on the short arm of the Y chromosome 34 . Afterward, AMELY null males with deletion in Yp11.2 region have been found in various populations 12, 19, 22, 24, 25, 41 . The widespread use of the amelogenin PCR assay provides strong ascertainment of males with apparent interstitial AMELY deletions 20 and the availability of the near-complete sequence of a Y chromosome 36 allows the investigation of the mutational mechanism(s) underlying deletions. Application of malespecific markers like SNPs, STRs, STSs becomes useful in order to delineate the breakpoints of the deletions as well as assess the overall integrity of the Y-Chromosome 12 . Similarly, in order to determine whether amelogenin null profiles caused by primer mismatch due to a point mutation affecting the oligonucleotide binding site(s) targeted Primers, amplification of null amelogenin samples with a different amelogenin primer pair (like AMEL-2F/3R) is benefecial 12 . However, specific reason of AMELY dropout in males could not be determined in the present study.
Amplification of Y-STR indicates the basis of failure of amelogenin typing i.e. either due to mutation in the primerbinding region 8 or due to deletions in the amelogenin region (11.2p) on the Y-chromosome 37 . Y-STR analysis provides further haplotyping resolution, and clustering of haplotypes within a haplogroup can support the idea of common ancestry 20 . The successful amplification of 15 distinct Ychromosomal STR Markers was observed in all null AMELY samples in the present study. But every one of these samples failed to amplify DYS458 Locus. AMELY null males with no amplification of DYS458 Marker have been found in various populations (Chang et Table 1 
CONCLUSION:
The present result of 9 null AMELY males out of a total of 200 samples with the frequency of 4.5 % in Nepalese populations accentuates the need to routinely employ SRY, Y-STR like markers for gender determination in order to obtain an accurate set of inclusion criteria especially in criminal investigations and individual identification. Dropout of similar locus and highly sharing of Y-STR alleles (upto15 alleles in 5 cases) among sample gives general phylogenetic context among them. Applications of specific additional primers like AMEL-2F/3R as well Y -specific STSs, SNPs markers enlighten the factual scenerio.
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